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(54) Cooling circuit with ejector 


(57) A first check valve 620 for allowing refrigerant 
to flow only f ronn a connpressor 1 GO to an evaporatorSOO 
(a refrigerant passage 51 0) is provided in a hot-gas pas- 
sage 600 that conducts refrigerant discharged from the 
compressor 1 GO into the evaporator 30G without passing 
through a radiator 20G and an ejector 400. Therefore, 
the refrigerant can be prevented from flowing into the 


hot-gas passage 600 during normal operation. In normal 
operation, the refrigerant in the hot gas passage 6GG 
from the low pressure side (on the side of the evaporator 
300) can be prevented from being retained in the hot- 
gas passage 600, so that the required amount of refrig- 
erant can be reduced and the cost of producing the ejec- 
tor circuit can be also reduced. 
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Description 

[0001 1 The present Invention relates to an ejector cir- 
cuit having an ejector that increases the suction pres- 
sure of a compressor by converting expansion energy 
Into pressure energy while expanding the refrigerant un- 
der a reduced pressure in a vapor compression refrig- 
erating circuit, which transfers heat from the low-tem- 
perature side to the high-temperature side. 
[0002] The tenn "ejector circuit" denotes a cooling cir- 
cuit in which refrigerant is expanded in an ejector under 
a reduced pressure and a gas-phase refrigerant evap- 
orated in an evaporator Is drawn, while converting ex- 
pansion energy into pressure energy to increase the 
suction pressure of a compressor 
[0003] In the cooling circuit, which reduces the pres- 
sure of the refrigerant by pressure reduction means in 
an Isentropic manner (hereinafter, such a circuit is re- 
ferred to as an expansion valve circuit), such as by an 
expansion valve, the refrigerant flowing out of the ex- 
pansion valve flows into the evaporator. In the ejector 
circuit, on the other hand, refrigerant flowing out of the 
ejector flows into a gas-liquid separator, while liquid- 
phase refrigerant separated in the gas-liquid separator 
is supplied to the evaporator and gas-phase refrigerant 
separated in the gas-liquid separator is drawn into the 
compressor. 

[0004] In other words, the expansion valve circuit rep- 
resents a single flow of refrigerant where the refrigerant 
is circulated through a compressor, a radiator, an expan- 
sion vah^e, an evaporator, and the compressor in this 
order. In the ejector circuit, shown in Fig. 8, there are 
different flows of refrigerant. One flow allows the refrig- 
erant to circulate through a compressor 1 DO, a radiator 
200, an ejector 400, a gas-liquid separator 500, and the 
compressor 1 00 in this order (hereinafter, such a flow is 
refen-ed to as a driving flow) while the other allows the 
refrigerant to circulate through the gas-liquid separator 
500, an evaporator 300, the ejector 400, and the gas- 
liquid separator 500 in this order (hereinafter, such a 
flow is referred to as a suction flow). 
[0005] Therefore, the removal of frost that has fomried 
on the evaporator (i.e., defrosting) can be perfomned by 
allowing a flow of a high-temperature refrigerant Into the 
evaporator by fully opening the expansion valve. In the 
ejector circuit, on the other hand, the high-temperature 
refrigerant flowing through the radiator (the driving flow) 
and the suction flow through the evaporator are differ- 
ent. As a result the driving flow cannot be supplied to 
the evaporator, and defrosting cannot be perfomned. 
[0006] Thus, as shown in Fig. 9, the present inventors 
investigated an ejector circuit by providing: a hot-gas 
passage (a bypass pipe arrangement) 600 provided for 
transferring a high-temperature refrigerant (hot gas), 
discharged from a compressor 100: to the Inlet side of 
the evaporator 300 for the refrigerant while bypassing a 
radiator 200 and an ejector 400. A defrost control valve 
61 0 is provided for opening and closing the hot-gas pas- 


sage 600, so that a defrosting operation is perforrned by 
opening the defrost control valve 610. However, this can. 
result in the problems described below. 
[0007] In the trial apparatus of Figure 9, during normal 
5 operation, in which the refrigerant is evaporated in the 
evaporator 300, the defrost control valve 610 is closed 
to prevent refrigerant discharged from the compressor 
100 from passing through the hot-gas passage 600, 
However, the refrigerant flowing from the lower pressure 
10 side (on the side of the evaporator 300) into the hot-gas 
passage 600 is retained in the hot-gas passage 600. 
Therefore, there is the possibility that the amount of re- 
frigerant available for normal operation will be reduced, 
[0008] Thus, there is a need to use a larger amount 
15 of refrigerant in the circuit to compensate for the amount 
of refrigerant retained in the hot-gas passage 600. This 
results in an increase in the production cost of the ejec- 
tor circuit. This also results in an unusual increase in the 
pressure at the high-pressure side if there is an overload 
20 condition. 

[0009] In the expansion valve circuit, there is one var- 
iation that performs a defrosting operation by providing 
a hot gas passage to introduce hot gas to the evaporator 
without passing through the radiator and the expansion 
25 valve. In the expansion valve circuit, the hot-gas pas- 
sage is connected in series with a compressor, so that 
refrigerant retained in the hot-gas passage can be 
drawn out by the compressor during nomnal operation. 
[0010] On the other hand, in the ejector circuit, the 
30 pressure difference generated in the ejector circulates 
the refrigerant under a low pressure. Therefore, it Is dif- 
ficult to generate a sufficient drawing force to draw the 
refrigerant retained in the hot-gas passage. As a result, 
there is a high possibility that refrigerant flowing into the 
35 hot-gas passage will be retained in the hot-gas passage. 
[0011] In view of the above problems, an object of the 
present invention is to decrease the amount of refriger- 
ant required by the refrigeration circuit. 
[0012] To attain this object, the invention Includes a 
40 compressor (100) for drawing and compressing refrig- 
erant: a radiator (200) for cooling the refrigerant dis- 
charged from the compressor (100); an evaporator 
(300) for evaporating the refrigerant: an ejector (400) 
having a nozzle (410) tor expanding the refrigerant un- 
45 der reduced pressure by converting a pressure energy 
of the high-pressurized refrigerant flowing out of the ra- 
diator (200) into velocity energy, and a suction device 
(420, 430) for drawing a gas-phase refrigerant evapo- 
rated in the evaporator (300) by a flow of refrigerant at 
50 a high speed being ejected from the nozzle (410) and 
for increasing the pressure of the refrigerant by convert- 
ing velocity energy into pressure energy by mixing the 
refrigerant ejected from the nozzle (410) with the refrig- 
erant drawn from the evaporator (300): a gas-liquid sep- 
55 arator (500) for storing refrigerant after separating the 
refrigerant into a gas-phase state and a liquid-phase 
state, for supplying gas-phase refrigerant to the com- 
pressor (1 00). and for supplying liquid-phase refrigerant 
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to the evaporator (300); and a hot-gas passage (600) 
for guiding the refrigerant discharged from the compres- 
sor (100) to the evaporator (300) while bypassing at 
least the ejector (400), wherein inflow-preventing 
means (620) Is provided for preventing the refrigerant 
from flowing into the hot-gas passage (600) during a 
normal operation, in which the refrigerant is evaporated 
in the evaporator (300). 

[001 3] Therefore, the refrigerant transferred from the 
low pressure part (on the side of the evaporator 300) 
into the hot-gas passage 600 is prevented from being 
retained in the hot-gas passage 600; thus the required 
amount of refrigerant Is reduced, and the cost of manu- 
facturing the ejector circuit is reduced. 
[0014] In another aspect, the Invention Includes a 
compressor (100) for drawing and compressing refrig- 
erant; a radiator (200) for cooling the refrigerant dis- 
charged from the compressor (100); an evaporator 
(300) for evaporating the refrigerant; an ejector (400) 
having a nozzle (41 0) for expanding refrigerant under a 
reduced pressure by converting pressure energy of the 
high-pressurized refrigerant flowing out of the radiator 
(200) into velocity energy, and a suction device (420, 
430) for drawing gas-phase refrigerant evaporated In 
the evaporator (300) by a flow of refrigerant at a high 
speed being ejected from the nozzle (410) and for in- 
creasing the pressure of the refrigerant by converting 
velocity energy into pressure energy by mixing the re- 
frigerant ejected from the nozzle (410) with the refriger- 
ant drawn from the evaporator (300); a gas-liquid sep- 
arator (500) for storing the refrigerant after separating 
the refrigerant into a gas-phase state and a liquid-phase 
state, for supplying gas-phase refrigerant to the com- 
pressor (100), and for supplying liquid-phase refrigerant 
to the evaporator (300) ; a drain pan (31 0) for storing wa- 
ter dropped from at least the evaporator (300); a hot- 
gas passage (600) for guiding refrigerant discharged 
from the compressor (100) to the evaporator (300) by- 
way of at least the drain pan (310) while bypassing at 
least the ejector (400), wherein inflow-preventing 
means (620) Is provided for preventing refrigerant from 
flowing into the hot-gas passage (600) during a nomnal 
operation, in which the refrigerant is evaporated in the 
evaporator (300). 

[0015] Therefore, during the nomnal operation, the re- 
frigerant transfen-ed from the low pressure part (on the 
side of the evaporator 300) into the hot-gas passage 500 
is prevented from being retained in the hot-gas passage 
600, so that the required amount of refrigerant is re- 
duced, and the cost of manufacturing the ejector circuit 
is reduced. 

[0016] If the hot-gas passage (600) is configured to 
pass through the drain pan (310), the hot-gas passage 
(600) is lengthened, which increases the possibility that 
the amount of refrigerant retained In may increase. How- 
ever, as described above, the required amount of refrig- 
erant Is decreased, so the invention is especially effec- 
tive when the hot-gas passage (600) is lengthened. 


Therefore, water such as melt water or condensed water 
that has frozen and accumulated in the drain pan (310) 
can be melted by heat, in a defrosting operation, and 
the required amount of refrigerant can be reduced. 
5 [0017] In another aspect, the inflow preventing means 
(620) may be a check valve that allows the refrigerant 
to flow only in one direction. 

[0018] In anotheraspect, the inflow preventing means 
(620) may be an electromagnetic valve that opens and 

10 closes the hot-gas passage (600). 

[0019] Furthermore, In another aspect, the inflow pre- 
venting means (620) may be configured such that the 
hot-gas passage (660) is connected to the upper side 
of the refrigerant passage (510) through which the liq- 

75 uid-phase refrigerant flowing out of the gas-liquid sep- 
arator (500) is passed. 

[0020] Furthermore, In another aspect, the inflow pre- 
venting means (620) may be provided in the hot-gas 
passage (600) on the side of the evaporator (300) and 

20 a defrost control valve (61 0) for opening and closing the 
hot-gas passage (600) is provided in the hot-gas pas- 
sage (600) on the side of the compressor (100). 
[0021] Therefore, during a nomnai operation, both the 
inlet and outlet sides of the hot-gas passage (600) for 

25 the refrigerant can be closed, surely preventing the re- 
frigerant from being retained in the hot-gas passage 
(600). Therefore, it becomes possible to surely de- 
crease the required amount of refrigerant to be en- 
closed. 

30 [0022] Fig. 1 is a schematic diagram of an ejector cir- 
cuit in accordance with a first embodiment of the present 
invention. 

[0023] Fig. 2 is a schematic diagram of an ejector In 
accordance with an embodiment of the present inven- 
ts tion. 

[0024] Fig. 3 is a three-dimensional characteristic di- 
agram that represents the relationship between a posi- 
tion in a radial direction with reference to a central por- 
tion of a cross section of a refrigerant passage in the 
40 ejector and the flow velocity of refrigerant, from the out- 
let of the nozzle for the refrigerant to the outlet of the 
diffuser for the refrigerant. 

[0025] Fig. 4 is a bar graph for representing the effects 
of the ejector circuit in accordance with the first embod- 
45 iment of the present invention. 

. [0026] Fig. 5 Is a schematic diagram of an ejector cir- 
cuit in accordance with a second embodiment of the 
present Invention. 

[0027] Fig. 6A is a schematic diagram of an ejector 
50 circuit in accordance with a third embodiment of the 
present invention. 

[0028] Fig. 6B is a magnified diagram of the part of 
Figure 6A that is within a circle 6B. 
[0029] Fig. 7 is a schematic diagram of an ejector cir- 
55 cuit in accordance with a fourth embodiment of the 
present Invention. 

[0030] Fig. 8 is a schematic diagram of an ejector cir- 
cuit in accordance with the prior art. 
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[0031] Fig. 9 is a schematic diagram of an ejector cir- 
cuit in accordance with a trial investigation. 

First Embodiment 

[0032] In the present embodiment, an ejector circuit 
In accordance with the present invention is applied on 
a vehicle air-conditioning system using Freon as a re- 
frigerant. Fig. 1 illustrates an ejector circuit in accord- 
ance with the present embodiment. 
[0033] The reference numeral 100 denotes a com- 
pressor for drawing and compressing refrigerant by a 
driving force obtained from a driving source (not shown) 
such as a driving engine, and 200 denotes a radiator (a 
radiator) for cooling refrigerant by transferring heat from 
ihc refrigerant discharged from the compressor 100 to 
inc outside air. Incidentally, the compressor 100 in the 
present embodiment is a variable capacity compressor 
in which the amount of discharge flow (the capacity of 
discharge) can be adjusted to control the temperature 
of the refrigerant drawn Into the compressor 100 to a 
predetermined temperature. 

[0034] An evaporator 300 vaporizes liquid-phase re- 
frigerant when heat is transferred from the air blown out 
into the passenger compartment to the liquid-phase re- 
frigerant, which cools the air An ejector 400 expands 
refrigerant flowing out of the radiator200 under reduced 
pressure and draws gas-phase refrigerant, vaporized in 
the evaporator 300, while converting expansion energy 
into pressure energy to increase the suction pressure of 
the compressor 100. 

[0035] A drain pan 310 reserves condensed water 
generated by the evaporator 300 or melt water gener- 
ated by a defrosting operation described below. In gen- 
eral, the drain pan 31 0 Is located below the evaporator 

300. 

[0036] In addition, as shown in Fig. 2, the ejector400 
includes: 

a nozzle 410 for converting a pressure energy 
(pressure head) of a high-pressure refrigerant flow- 
ing out of the radiator 200 into velocity energy (ve- 
locity head) to expand the refrigerant under reduced 
pressure; a refrigerant inlet port 420 into which a 
gas-phase refrigerant, evaporated in the evapora- 
tor 300, flows; a mixer 430 for mixing refrigerant dis- 
charged from the nozzle 410 and 
refrigerant drawn from the evaporator 300, while 
drawing refrigerant flowing into the refrigerant Inlet 
port 420 by means of refrigerant flow QeX flow) dis- 
charged from the nozzle 41 0 at a high speed; a dif- 
f user 440 for increasing the pressure of the refrig- 
erant by converting velocity energy of the refriger- 
ant flowing out of the mixer 430 into pressure ener- 
gy; and so on. 

[0037] The refrigerant inlet port 420 is formed in a ta- 
pered conical shape with a gradually decreasing cross- 


sectional area toward the mixer 430. and the ^Jiffuser 
440 is f ornied in a tapered conical shape with a gradually 
Increasing cross-sectional area toward the refrigerant 

outlet port. 

5 [0038] Furthennore, In Fig. 1. a gas-liquid separator 
500 receives refrigerant flowing out of the ejector 400 
and separates the refrigerant into a gas-phase refriger- 
ant and a liquid-phase refrigerant and stores the gas and 
the liquid. The separated gas-phase refrigerant is drawn 

10 into the compressor 100, and the separated liquid- 
phase refrigerant is drawn into the evaporator 300. 
[0039] A hot-gas passage (a hot-gas pipe arrange- 
ment) 600 conducts refrigerant discharged from the 
compressor 100 to the refrigerant inlet port (to a refrig- 

15 erant passage 51 0 between the evaporator 300 and the 
liquid-gas separator 500) without passing through the 
radiator 200 and the ejector 400. The hot-gas passage 
600 is configured to pass through the drain pan 310. 
[0040] Subsequently, a defrost control valve (an elec- 

20 tromagnetic valve) 6 1 0 for opening and closing the hot- 
gas passage 600 is arranged in the hot-gas passage 
600 closer to the compressor 100 than the drain pan 
31 0. Also, a first check valve (inflow preventing means) 
620 for allowing the refrigerant to be transferred only 

25 from the compressor 100 to the evaporator 300 (to the 
refrigerant passage 51 0) is arranged in the hot-gas pas- 
sage 600 closer to the evaporator 300 than the drain 
pan 31 0. Furthemnore, a second check valve 520 for al- 
lowing the refrigerant to be transferred only from the 

30 gas-liquid separator 500 to the evaporator 300 is ar- 
ranged in the refrigerant passage 51 0 closer to the gas- 
liquid separator 500 than the joint where the hot-gas 
passage 600 joins the refrigerant passage 51 0. 
[0041] Next, the operation of the ejector circuit (in a 

35 vehtele air-conditioning system) will be described. 

1. During nomrial operation (when evaporating the 
refrigerant In the evaporator 300) 

40 [0042] The compressor 100 Is actuated to circulate 
the refrigerant discharged from the compressor 1 00 to- 
ward the radiator 200. As a result, the refrigerant cooled 
in the radiator 200 is expanded in the nozzle 410 of the 
ejector 400 under reduced pressure, which draws refrig- 

45 erant from the evaporator 300, while the compressor 
100 draws gas-phase refrigerant from the gas-liquid 
separator 500. 

[0043] The refrigerant In the evaporator 300 Is drawn 
by the ejector 400, so that liquid-phase refrigerant is 
so conducted from the gas-liquid separator 500 into the 
evaporator 300. The refrigerant being conducted is 
evaporated by heat from air that is blown into the pas- 
senger compartment. 

[0044] Then, the refrigerant drawn from the evapora- 
55 tor 300 (suction flow gas) and the refrigerant discharged 
from the nozzle 41 0 (driving flow gas) are mixed togeth- 
er in the mixer 430, while returning to the gas-liquid sep- 
arator 500, by converting dynamic pressure into static 
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pressure in the diffuser 440. 

[0045] At this time, in the mixer 430, as shown in Fig. 
3" the driving flow gas and the suction flow gas are mixed 
together to store the sum of the momentum of the driving 
flow gas and the momentum of the suction flow gas. This s 
increases the refrigerant pressure (the static pressure) 
in the mixer 430. On the other hand, in the diffuser 440, 
the velocity energy (dynamic pressure) of the refrigerant 
is changed into pressure energy (static pressure) by 
gradually increasing the passage cross-sectional area io 
as described above. Therefore, in the ejector 400, the 
refrigerant pressure is increased in each of the mixer 
430 and the diffuser 440. Hereinafter, therefore, the mix- 
er 430 and the diffuser 440 can be collectively referred 
to as a pressurizer That is, in the Ideal ejector 400, the t5 
pressure of the refrigerant increases to keep the sum of 
the momentum of the driving flow and the momentum 
of the suction flow in the mixer 430, while the pressure 
of Ihe refrigerant increases such that the energy can be 
retained by the diffuser 440. 

[0046] As shown in Fig. 3, the gas velocity is illustrat- 
ed with respect to the velocity of the refrigerant dis- 
charged from the nozzle 41 0, which is defined as the 
integer one. The axial dimension is measured from out- 
let port of the nozzle 41 0; that is, the location of the outlet 2s 
of the nozzle 41 0 corresponds to zero on the lower axis 
of the graph of Figure 3. The radial parameter (the lower 
right axis of Figure 3) is measured from the center line 
of the ejector 400. 

30 

2. During the defrost operation 

[0047] When the defrost control valve 610 is opened, 
high-temperature refrigerant (hot gas) discharged from 
the compressor 1 00 is conducted to the evaporator 300 35 
through the hot-gas passage 600. Therefore, refrigerant 
is allowed to circulate through the compressor 100, the 
hot-gas passage 600 (drain pan 310), the first check 
valve 620, the evaporator 300, the ejector 400 (the re- 
frigerant inlet part 420, the mixer 430, and the diffuser 40 
440). the gas-liquid separator 500, and the compressor 
1 00 in this order to heat the evaporator 300 and to melt 
(defrost) frost on the surface of the evaporator 300, and 
water, such as melt water or condensed water, that may 
have frozen in the drain pan 310 is thawed. 
[004B] According to the present invention, the first 
check valve 620 is arranged on the hot-gas passage 600 
and only allows refrigerant to flow from the compressor 
1 00 to the evaporator 300 (to the refrigerant passage 
510). Therefore, the first check valve 620 serves as so 
means for preventing refrigerant from being transferred 
into the hot gas passage 600 during nomial operation. 
[0049] Therefore, during nomial operation, refrigerant 
cannot flow from the low pressure side (the side of the 
evaporator 300) into the hot-gas passage 600. Thus, 55 
quantity of refrigerant required is reduced and the cost 
of manufacturing the ejector circuit is limited. 
[0050] As described, if the hot-gas passage 600 is 


configured to pass through the drain pan 310. the hot- 
gas passage 600 Is lengthened and the quantity of re- 
frigerant retained in the hot-gas passage 600 is in- 
creased. However, since the present invention reduces 
the minimum quantity of refrigerant needed in the circuit, 
this invention is especially effective in the embodiment 
of Figure 1 , in which the hot-gas passage is lengthened. 
Therefore, water that may be frozen and retained in the 
drain pan 31 0 is thawed during the defrosting operation, 
while the required amount of refrigerant is limited. 
[0051] Furthermore, since the defrost control valve 
(electromagnetic valve) 61 0, for opening and closing the 
hot-gas passage 600. is provided in the hot-gas pas- 
sage 600, near the compressor 100, both inlet and outlet 
ports of the hot-gas passage 600 are closed during nor- 
mal operation, which prevents refrigerant from being re- 
tained in the hot-gas passage 600. Therefore, the re- 
quired quantity of refrigerant in the circuit is reduced. 
[0052] In comparison to the prior art. the ejector circuit 
of the present invention requires about 10% less refrig- 
erant. 

Second Embodiment 

[0053] In the first embodiment, the first check valve 
620 serves as inflow preventing means. According to 
the second embodiment, as shown in Fig. 5. an electro- 
magnetic valve for closing and opening the hot-gas pas- 
sage 600 serves as the inflow preventing means 620. 
The electromagnets valve 600 works with the defrost 
control valve 610. 

Third Embodiment 

[0054] In the first and second embodiments, the inflow 
preventing means 620 is constructed with the check 
valve, the electromagnetic valve, or the like. In the third 
embodiment, as shown In Fig. 6A, the hot-gas passage 
600 is connected to the upper side of the refrigerant pas- 
sage 5, so that the refrigerant (liquid-phase) flowing un- 
der the refrigerant passage 51 0 is prevented from flow- 
ing into the hot-gas passage 600connected to the upper 
side of the refrigerant passage 51 0. 
[0055] Therefore, the amount of refrigerant needed is 
reduced, and the total number of components of the 
ejector circuit is reduced. 

[0056] As shown in Fig. 6B, the hot-gas passage 600 
is connected at a bent portion of the refrigerant passage 
51 0. However, the present embodiment Is not so limited. 
The hot-gas passage 600 may be connected to a 
straight portion of the refrigerant passage 510. 

Fourth Embodiment 

[0057] As shown in Fig. 7, the fourth embodiment is 
one in which the inflow preventing means 620 Is ar- 
ranged in the hot-gas passage near the compressor 
100. and a defrost control valve 610 Is arranged at the 
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opposite end of the hot-gas passage 600, near the evap- 
orator 300. 

Further Ennbodinnents 

[0058] In the above embodiments, the invention is in- 
tended to be used with a vehicle air-conditioning sys- 
tem. However, the Invention is not so limited and can be 
applied to a hot-water supply, a refrigerator, or the like. 
[0059] In the above embodiments, the hot-gas pas- 
sage 600 is connected to the refrigerant passage 510 
downstream of the gas-liquid separator 500. However, 
the invention is not so limited. 

[0060] Furthermore, in the illustrated embodiments, 
the hot-gas passage 600 conducts refrigerant into the 
evaporator 300 and bypasses the radiator 200 and the 
ejector 400. However, the present invention is not so lim- 
ited. The hot gas passage may bypass only the ejector 
400. 

[0061] Furthermore, in the invention, the refrigerant is 
not limited to Freoh. For example, a natural refrigerant 
such as carton dioxide or nitrogen may be used to op- 
erate the ejector circuit so that the pressure on the high- 
pressure side is a critical pressure or higher. 


Claims 

1 . An ejector circuit comprising: 

a compressor (1 00) for drawing and compress- 
ing refrigerant; 

a radiator (200) for cooling refrigerant dis- 
charged from the compressor (100); 
an evaporator (300) for evaporating refrigerant; 
an ejector (400), which Includes a nozzle (41 0) 
for expanding refrigerant under reduced pres- 
sure by converting pressure energy of high- 
pressure refrigerant flowing out of the radiator 
(200) into velocity energy, and a suction device 
(420, 430) for drawing gas-phase refrigerant, 
which has evaporated in the evaporator (300), 
by a high speed flow of refrigerant ejected from 
the nozzle (410) and for Increasing the pres- 
sure of the refrigerant by converting velocity en- 
ergy into pressure energy by mixing refrigerant 
ejected from the nozzle (410) with refrigerant 
drawn from the evaporator (300); 
a gas-liquid separator (500) for separating re- 
frigerant into gas-phase and liquid-phase 
states, storing separated refrigerant, and sup- 
plying gas-phase refrigerant to the suction side 
of the compressor (100), and supplying liquid- 
phase refrigerant to the evaporator (300); and 
a hot-gas passage (600) for guiding refrigerant 
discharged from the compressor (100) to the 
evaporator (300), wherein the hot-gas passage 
(800) bypasses the ejector (400); and 


inflow-preventing means (620) for preventing 
the refrigerant from flowing into the hot-gas 
passage (600) during a normal operation, in 
which the refrigerant is evaporated in the evap- 
5 orator (300). 

2. An ejector circuit comprising: 

a compressor (1 00) for drawing and compress- 
10 ing refrigerant; 

a radiator (200) for cooling the refrigerant dis- 
charged from the compressor (100); 
an evaporator (300) for evapoi-ating the refrig- 
erant; 

15 an ejector (400), which includes a nozzle (41 0) 

for expanding the refrigerant under reduced 
pressure by converting pressure energy of 
high-pressure refrigerant flowing out of the ra- 
diator (200) Into velocity energy, and a suction 

20 device (420, 430) for drawing gas-phase refrig- 

erant evaporated in the evaporator (300) by a 
high-speed flow of refrigerant ejected from the 
nozzle (41 0) and for increasing the pressure of 
the refrigerant by converting velocity energy in- 

25 to pressure energy by mixing refrigerant eject- 

ed from the nozzle (410) with refrigerant drawn 
from the evaporator (300); 
a gas-ltquid separator (500) for separating re- 
frigerant into gas-phase and liquid-phase 

30 states, storing separated refrigerant, and sup- 

plying gas-phase refrigerant to the suction side 
of the compressor (100), and supplying liquid- 
phase refrigerant to the evaporator (300); 
a drain pan (31 0) for reserving water collected 

35 from at least the evaporator (300); 

a hot-gas passage (600) for guiding refrigerant 
discharged from the compressor (1 00) to the 
evaporator (300) by way of at least the drain 
pan (310) , wherein the hot-gas passage (600) 

40 bypasses the ejector (400); and 

inflow-preventing means (620) for preventing 
the refrigerant from flowing into the hot-gas 
passage (600) during a normal operation, in 
which the refrigerant Is evaporated in the evap- 

45 orator (300). 

3. The ejector circuit according to claim 1 or 2, wherein 
the inflow preventing means (620) Is a check valve 
that allows the refrigerant to flow only in one direc- 

50 tion. 

4. The ejector circuit according to claim 1 or 2, wherein 
the inflow preventing means (620) is an electromag- 
netic valve that opens and closes the hot-gas pas- 

55 sage (600). 

5. The ejector circuit according to claim 1 or 2, wherein 
the inflow preventing means (620) Is configured 


6 


BNSOOCID; <EP ^1300639A1J_> 


11 EP 1 300 639 A1 12 

such that the hot-gas passage (600) is connected 
to the upper side of the refrigerant passage (510) 
through which the liquid-phase refrigerant flowing 
out of the gas-liquid separator (500) is passed. 

5 

6. The ejector circuit according to any one of claims 1 
to 5, wherein: 

the inflow preventing means (620) is located 
near the evaporator in the hot-gas passage io 
(600); and 

a defrost control valve (610) for opening and 
closing the hot-gas passage (600) Is located 
near the compressor (100) in the hot-gas pas- 
sage (600). IS 
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